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ABSTRACT

In biotechnological processes, ferulic acid (an inexpensive phenolic compound
that is extremely abundant in the cell walls of plants) has been commonly used as a
substrate and employs microorganisms as a biocatalyst to produce various flavor
compounds. In this study, 15 strains of white rot fungi, including three wild-type strains
(Ganoderma australe, G. mastosporum and Trametes pavonia) and 12 commercial
strains (G. lucidum, Lentinula edodes, Lentinus polychrous, L. squarrosulus, Pleurotus
ostreatus, P. ostreatus (Bhutan), P. ostreatus (Hungary), P. sajor-caju, Schizophyllum
commune, Volvariella volvacea, Pycnoporus coccineus and P. sanguineus), were
investigated for their ability to convert ferulic acid into higher value metabolites, which
was detected by HPLC.

The results showed that V. volvacea exhibited a high potential for the
bioconversion of ferulic acid into 4-vinyl guaiacol (88.2 mg/L), vanillic acid (59.1
mg/L) and vanillyl alcohol (39.7 mg/L). The formations of these compounds were
confirmed by comparing their chromatograms obtained from LC-DAD-ESI-MS with
the authentic standard. Whereas, low contents of vanillin (3.6 mg/L) and various
unknown compounds were found in the extracts of L. edodes. The other fungal strains

used ferulic acid for their growth and generated small amounts of various unknown



compounds, and displayed no production of vanillin, 4-vinyl guaiacol, vanillic acid and
vanillyl alcohol. Additionally, the possible pathway of the ferulic acid metabolism by V.
volvacea was investigated using various intermediate substrates instead of ferulic acid
and followed the conversion products from each conversion. It was noted that ferulic
acid could be converted to 4-vinyl guaiacol and vanillic acid, of which the latter was
then reduced to vanillyl alcohol. While vanillyl alcohol could be converted to vanillic
acid and vanillin, vanillin could then be converted to vanillic acid and vanillyl alcohol.
Moreover, the effects of various sulfhydryl compounds (cysteine, cysteine
hydrochloride monohydrate, dithiothreitol, glutathione and methionine) on the
enhancement of 4-vinyl guaiacol production from the bioconversion of ferulic acid by
V. volvacea were determined. All sulfhydryl compounds could enhance the production
of 4-vinyl guaiacol, except for dithiothreitol. Cysteine hydrochloride monohydrate
displayed a 47.9% increase in 4-vinyl guaiacol production (136.7 mg/L) when

compared with the control.

According to the high potential of V. volvacea in the bioconversion of ferulic acid
to high value metabolites, this fungal strain was used as a biocatalyst in the study of the
optimal conditions: substrate concentration, time of incubation, pH of the medium, age
of inoculums and temperature. The maximum production of 4-vinyl guaiacol (637.8
mg/L) was achieved under an initial ferulic acid concentration of 750 mg/L, 144 hours
of incubation, a pH of the medium at 7.5, the age of inoculums at 72 hours and a
temperature of 30°C. Moreover, the enhancement of the production of 4-vinyl guaiacol
was achieved by adding cysteine hydrochloride monohydrate and was also applied
under the optimal conditions. The cysteine hydrochloride monohydrate (0.5 mM) could
increase the 4-vinyl guaiacol concentration up to 671.8 mg/L at 168 hours of incubation.

In addition, the production of 4-vinyl guaiacol from ferulic acid powder extracted
from corn husks by V. volvacea in mustard powder hydrolysate was studied. It was
found that the use of 4%(v/v) mustard powder hydrolysate media with 10 and 20 g/L of
ferulic acid from corn husk powder could produce 44.32 mg/L and 53.52 mg/L of 4-

vinyl guaiacol at 120 and 144 hours, respectively. Moreover, doubling the amounts of



mycelia could extend the production of 4-vinyl guaiacol to 48.9 and 56.3 mg/L from 10

and 20 g/L of ferulic acid from corn husks powder at 96 hours, respectively.

The results from this study indicate that V. volvacea possessed a great potential for
4-vinyl guaiacol production from both the ferulic acid standard in basal medium and
ferulic acid powder extracted from corn husks in mustard powder hydrolysate media. In
addition, the wuse of sulfhydryl compounds, especially cysteine hydrochrolide
monohydrate, could enhance the potential of V. volvacea in the production of this
metabolite.

Keywords: bioconversion, ferulic acid, 4-vinyl guaiacol, vanillin, vanillic acid, vanillyl

alcohol, white rot fungi, corn husks, mustard powder hydrolysate media



